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Description 

[0001] The present invention relates to a coated cemented carbide insert (cutting tool) particularly useful for wet and 
dry milling of low and medium alloyed steels and stainless steels. It is also excellent for turning of stainless steels. 
5 ■ [0002] When machining low and medium alloyed steels and stainless steels with cemented carbide tools, the cutting 
edge is worn according to different wear mechanisms, such as chemical wear, abrasive wear, adhesive wear and by 
edge chipping caused by cracks formed along the cutting edge. 

[0003] During milling, which is an intermittent cutting process, the cutting edge is exposed to thermal variations that 
cause the thermal cracks mentioned above. These cracks will finally destroy the cutting edge. 
10 [0004] During turning, which can either be a continuous or an intermittent cutting process, the cutting edge is exposed 
to variations in cutting forces and thermal variations that cause the cracks mentioned above. These cracks will finally 
destroy the cutting edge. 

[0005] Measures can be taken to improve the cutting performance with respect to a specific wear type. However, 
very often such action will have a negative effect on other wear properties. The following has generally been accepted: 
15 [0006] Thermal crack formation may be reduced by lowering the binder phase content. This measure will, however, 
also reduce the toughness properties of the cutting insert which is generally not desirable. 

[0007] The toughness may be improved by increasing the binder phase content. However, this measure will decrease 

the plastic deformation resistance and in general increase the abrasive wear and the formation of thermal cracks. 

[0008] The deformation resistance may be increased by reducing the grain size of the carbide phase. However, this 
20 measure has a negative effect on the crack initiation and propagation which gives rise to edge chipping. 

[0009] An alternative way to increase the deformation resistance is to add cubic carbides like TiC, TaC and/or NbC. 

This will, in general, also increase the wear resistance when machining at high cutting edge temperatures. However, 

this addition also has a negative influence on the formation of thermal cracks and edge chipping. 

[0010] So far it has been very difficult to improve all tool properties simultaneously. Commercial cemented carbide 
25 grades have therefore been optimised with respect to one or few of the above mentioned wear types and consequently 

also to specific application areas. 

[001 1] WO 97/20083 discloses a coated cutting insert particularly useful for milling of low and medium alloyed steels 
and stainless steels with raw surfaces such as cast skin, forged skin, hot or cold rolled skin or pre-machined surfaces 
under unstable conditions. The insert is characterised by a WC-Co cemented carbide with a low content of cubic 
30 carbides and a rather low W-alloyed binder phase and a coating including an innermost layer of TiC x N y O z with columnar 
grains and a top layer of TIN and an inner layer of k-AI 2 0 3 . 

[0012] WO 97/20081 describes a coated milling insert particularly useful for milling in low and medium alloyed steels 
with or without raw surface zones during wet or dry conditions. The insert is characterised by a WC-Co cemented 
carbide with a low content of cubic carbides and a highly W-alloyed binder phase and a coating including an inner layer 
35 of TiC x N y O z with columnar grains, an inner layer of k-AI 2 0 3 and, preferably, a top layer of TIN. 

[0013] WO 97/20082 discloses a coated turning insert particularly useful for turning in stainless steel. The insert is 
characterised by a WC-Co-based cemented carbide substrate having a highly W-alloyed Co-binder phase and a coating 
including.an inner layer of TiC x N y O z with columnar grains followed by a layer of fine grained k-AI 2 0 3 and a top layer 
of TIN. 

40 [0014] .US 5,700,569 discloses an alumina coated cemented carbide insert having improved properties for metal 
cutting applications. The insert has six to eight layers of alumina with a total coating thickness of up to about 15 urn. 
[001 5] US 4,984,940 discloses an indexable metal cutting insert having a cobalt cemented tungsten carbide substrate 
with a multi-layer refractory coating thereon. The substrate has a cobalt content of 6.1 to 6.5 weight percent. The 
coating contains at least a plurality of alumina layers which are separated from and bonded to each other by a group 

45 |VB metal nitride, such as titanium nitride, and which are bonded to the substrate by a backing layer of 5 to 8 ujti in 
thickness, composed of a carbide and/or carbonitride of titanium, zirconium and/or hafnium. 

[0016] US 6,015,614 discloses an AI 2 0 3 -TiN coated cemented carbide insert intended for turning of steels and es- 
pecially Ca-treated steels. The alumina layer is protected by an extra thick and multilayered coating of "TIN. 
[0017] It has now been found that enhanced milling and turning performance can be obtained by combining the 
so substrate and the multi-layer coating of the present invention. The cutting insert has excellent performance in low and 
medium alloyed steel but particularly in stainless steel. The cutting tool displays an improved behaviour with respect 
to many of the wear types mentioned earlier, in particular to formation of edge chipping caused cracks along the cutting 
edge. 

[0018] Fig 1 is a micro graph in 5000X magnification of a coated insert according to the present invention in which 

55 

a - substrate; 

b - MTCVD coating with columnar grains; and 
• c - multi-layer coating. 
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[0019] The cutting tool insert according to the present invention includes: a cemented carbide substrate with a rel- 
atively low amount of cubic carbides, with a medium to highly W-alloyed binder phase and with a fine to medium grain 
size. This substrate is provided with a coating, consisting of b and c specified above. 

[0020] According to the present invention a coated cutting tool insert is provided with a cemented carbide body having 
5 a composition of 9.0-10.9 wt-% Co, preferably 9.5-10.7 wt-% Co, most preferably 9.9-10.5 wt-% Co; 0.5-2.5 wt-%, 
preferably 1 .0-2.0 wt-%, most preferably 1 .2-1 .8 wt-% total amount cubic carbides of the metals Ti, Nb and Ta and 
balance WC. Ti, Ta and/or Nb may also be replaced by other carbides of elements from groups IVb, Vb or Vlb of the 
periodic table. The content of Ti is preferably on a level corresponding to a technical impurity. In a preferred embodiment, 
the ratio between the weight concentrations of Ta and Nb is within 7.0-12.0, preferably 7.6-11.4, most preferably 
10 8.2-10.5. 

[0021] In an alternative preferred embodiment, the ratio between the weight concentrations of Ta and Nb is within 
1 .0-5.0, preferably 1 .5-4.5. 

[0022] The cobalt binder phase is medium to highly alloyed with tungsten. The content of W in the binder phase may 
be expressed as the S-value = a / 1 6.1 , where o is the measured magnetic moment of the binder phase in uTrri 3 kg" 1 . 
15 The S-value depends on the content of tungsten in the binder phase and increases with a decreasing tungsten content. 
Thus, for pure cobalt, or a binder that is saturated with carbon, S=1 and for a binder phase that contains W in an amount 
that corresponds to the borderline to formation of T]-phase, S=0.78. 

[0023] It has now been found according to the present invention that improved cutting performance is achieved if 
the cemented carbide body has an S-value within the range 0.81 -0.92 . preferably 0.82-0.90, most preferably 0.85-0.89. 
20 [0024] Furthermore the mean intercept length of the tungsten carbide phase measured on a ground and polished 
representative cross section is in the range 0.5-0.9 urn, preferably 0.6-0.8 ujti. The intercept length is measured by 
means of image analysis on pictures with a magnification of 10000x and calculated as the average mean value of 
approximately 1000 intercept lengths. 

[0025] The coating according to a preferred embodiment, includes an inner 2-8 u.m, preferably 3 ujn, layer of MTCVD 
25 Ti(C,N) (layer b in Fig. 1) and a K-AI 2 0 3 -TiN or T1(C,N) multi-layer coating (layer c). 

[0026] For enhanced adhesion between the coatings, the MTCVD layer (b) and the TIN orTi(C.N) layers in (c) can 
be terminated by one or several of the following CVD-layers: TiN, TiC, Ti(C,0), or (Ti.AI) (C,0), having a thickness of 
0.5-2 jim, preferably 1 ujti. 

[0027] The multi-layer coating is composed of alternating CVD carbon-doped TiN layers (containing preferably less 
30 . than 5 wt-% total carbon) or MTCVD Ti(C,N) and thin k-AI 2 0 3 layers. The thickness of the k-AI 2 0 3 layers is 0.1-0.4 
urn, preferably 0.2-0.3 ujti and the thickness of the TiN or Ti(C,N) layers is 0.3-0.6 urn, preferably about 0.4 urn. The 
first and the last layer in the multi-layer coating is a k-AI 2 0 3 layer. A TiN layer <1 ujti may be deposited atop the 
uppermost k-AI 2 0 3 layer. The total thickness of the multi-layer coating can be from 2 \in\ (total: approximately seven 
individual layers) to 20 u,m (total: approximately 41 individual layers). The thinner coating is preferred in applications 
35 where extreme toughness is required. The thicker coating is for applications where high wear resistance is needed. 
[0028] In a preferred embodiment, the multi-layer coating thickness should be from 2 to 8 urn, preferably from 2.5 
to 6 u.m being composed of 3-6 carbon doped TIN layers and 4-7 k-AI 2 0 3 layers. 

[0029] The present invention also relates to a method of making a coated cutting tool with a composition of 9.0-1 0.9 
wt-%, preferably 9.5-1 0.7 wt-%, most preferably 9.9-1 0.5 wt-% Co, 0.5-2.5 wt-%, preferably 1 .0-2.0 wt-%, most pref- 

40 erably 1 .2-1 .8 wt-% total amount cubic carbides of the metals Ti, Nb and Ta and balance WC. Ti, Ta and/or Nb may 
also be replaced by other carbides of elements from groups IVb, Vb or Vlb of the periodic table. The content of Ti is 
preferably on a level corresponding to a technical impurity. In a preferred embodiment, the ratio between the weight 
concentrations of Ta and Nb is within 7.0-12.0, preferably 7.6-11 .4, most preferably 8.2-10.5. 
[0030] In an alternative preferred embodiment, the ratio between the weight concentrations of Ta and Nb is within 

45 1.0-5.0, preferably 1.5-4.5. 

[0031] The desired mean intercept length depends on the grain size of the starting powders and milling and sintering . 
conditions and has to be determined by experiments. The desired S-value depends on the starting powders and sin- 
tering conditions and also has to be determined by experiments. 

[0032] The first layer of Ti(C,N) is deposited with MTCVD-technique onto the cemented carbide using acetonitrile as 
so the carbon and nitrogen source for forming the layer in the temperature range of 700-900 °C. 

[0033] A.CVD-layer according to the description above is subsequently deposited on top of this layer and is followed 
by a multi-layer coating consisting of alternating layers of k-AI 2 0 3 and carbon doped TiN or MTCVD-Ti(C,N). The 
alumina layer is deposited according to known technique. The carbon doped TiN-layer is deposited according to known 
technique. 

55 [0034] The present invention will now be further explained by reference to the following illustrative examples. 
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Examples 

[0035] The following substrate-coating combinations were selected to be used as examples to demonstrate this 
. invention in more detail: 



10 



Grade 


Substrate 


Coating 


I 


A(invention) 


X(prior art) 


' II 


B(invention) 


X(prior art) 


III 


A(invention) 


Y(invention) 


IV 


A(invention) 


Z(prior art) 



[0036] Substrate A: A cemented carbide substrate in accordance with the invention with the composition 1 0.2 wt-% 
15 Co, 1 .35 wt-% TaC, 0.1 5 wt-% NbC and balance WC, with a binder phase alloyed with W corresponding to an S-value 
of 0.87 was produced by conventional milling of the powders, pressing of green compacts and subsequent sintering 
at 1430°C. Investigation of the microstructure after sintering showed that the mean intercept length of the tungsten 
carbide phase was 0.7 ujti. After sintering, the inserts were ground and honed. 

[0037] .Substrate B: A cemented carbide substrate in accordance with the invention with the composition 9.7 wt-% 
20 Co, 1 .35 wt-% TaC and 0.1 5 wt-% NbC and balance WC, with a binder phase alloyed with W corresponding to an S- 
value of 0.89 was produced in a manner similar to substrate A above. The microstructure of the insert displayed a 
mean intercept length of the tungsten carbide phase of 0.B urn 

[0038] Coating X (prior art): 5 ujti MTCVD Ti(C,N) and a single 1 ujti k-AI 2 0 3 top layer. 

[0039] Coating Y (invention): 3 ujti MTCVD Ti(C.N) and a3fim multi-layer coating of four carbon doped TiN layers 
25 ■ and five k-AI 2 0 3 , Fig.1 . This layer was deposited using prior art technique. 

[0040] Coating Z (prior art): 3 ujti Ti(C.N) and a 3 urn multi-layer coating of four k-AI 2 0 3 and five TiN layers where 
k-AI 2 0 3 dominates according to the prior art. The k-AI 2 0 3 layers had a thickness of 0.7 ujti. This coating was deposited 
according to US 5,700,569 and US 5,137,774. 

30 Example 1 

[0041] Comparative Grade V.(Prior art) A cemented carbide insert with the composition 9 wt-% Co, 0.45 wt-% TaC 
and 0.05 wt-% NbC balance WC and an S-value of 0.98 and with a sintered mean intercept length for the tungsten 
carbide phase of 1 .2 urn The coating of the insert was a conventional CVD-coating consisting of Ti(C,N)+TiC+TiN with 
35 a total thickness 5.0 urn. 



Operation 


Face milling, cutter diameter 125 mm 


Work piece 


Bar, 600 mm x 70 mm 


Material 


SS2244 


Insert type 


SEKN1203AFTN 


Cutting speed 


200 m/min 


Feed 


0.2 mm/tooth 


Depth of cut 


2.5 mm 


Width of cut 


70 mm 


Remarks 


Single tooth milling, wet milling. 



Results: 


Tool life (min) : 


Grade I 
Grade II 
Grade V 


47 (substrate acc. to invention) 
40 (substrate acc. to invention) 
24 (prior art) 



[0042] Tool life criterion was destruction of the cutting edge due to thermal crack propagation. The test result shows 
that the cemented carbide substrate according to the invention exhibited longer tool life than the prior art grade. 
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Example 2 

[0043] Comparative Grade VI. (Prior art) A cemented carbide insert from a competitor was selected for comparison 
in a turning test. The carbide had a composition of 9.0 wt-% Co, 1 .8 wt-% TaC and 0.2 wt-% NbC balance WC. The 
coating of the insert consisted of TiC+TiN+TiC+TiN with a total thickness of 4.0 um 



Operation 


Face turning 


Work piece 


Cylindrical Bar 


Material 


SS2333 


Insert type 


CNMG1 20408 


Cutting speed 


150 m/min 


Feed 


0.2 mm/rev 


Depth of cut 


2.5 mm 


Remarks 


wet turning. 



Results: 


Tool life (min) 


Grade I 
Grade II 
Grade V 
Grade VI 


14.5 (substrate acc. to invention) 
13.7 (substrate acc. to invention) 
11.3 (prior art) 
12.5 (prior art) 



[0044] Tool life criterion was destruction of the cutting edge due to edge chipping. The test result shows that the 
cemented carbide substrate according to the invention exhibited longer tool life than the prior art grade. 

Example 3 

[0045] Comparative Grade VII. (Prior art) A cemented carbide insert from a competitor was selected for comparison 
in a milling test. The carbide had a composition of 9.2wt-% Co, 0.1 wt-% TiC, 1 .3 wt-% TaC and 0.3 wt-% NbC balance 
WC. The coating of the insert consisted of Ti(C,N)+AI 2 0 3 -iTiN with a total thickness of 5.9 u.m. 
[0046] Comparative Grade VII I. (Prior art) A cemented carbide insert from a competitor was selected for comparison 
in a milling test. The carbide had a composition of 1 1 .5 wt-% Co, 0.3 wt-% TiC , 1 .3 wt-% TaC and 0.3 wt-% NbC balance 
WC. The coating of the insert consisted of Ti(C,N)+AI 2 0 3 +TiN with a total thickness of 6.5 pjn. 



Operation 


Face milling 


Work piece 


Bar, 600 mm x 26 mm 


Material 


SS2244 


Insert type 


SEKN1203AFTN 


Cutting speed 


200 m/min 


Feed 


0.2 mm/tooth 


Depth of cut 


2.5 mm 


Width of cut 


26 mm 


Remarks 


Single tooth milling, wet milling. 



Results: 


Tool life (min): 


Grade I 
Grade VII 
Grade VIII 


30 (substrate acc. to invention) 
20 (prior art) 
26 (prior art) 



[0047] Tool life criterion was destruction of the cutting edge due to thermal and mechanical crack propagation. In 
th is test the all coatings were of similar type and the difference was principally between the constitution of the cemented 
carbide. The test results show that the cemented carbide substrate according to the invention exhibited longer tool life 
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than two important competitor grades containing less and more binder phase respectively. 
Example 4 

i 

5 [0048] 



Operation 


Face milling 


Work piece 


Bar, 600 mm x 70 mm 


Material 


SS2541 


Insert type 


SEKN1203AFTN 


Cutting speed 


300 m/min 


Feed 


0.2 mm/tooth 


Depth of cut 


2.5 mm 


Width of cut 


70 mm 


Remarks 


Single tooth milling, dry milling. 



Results:. 


Tool life (min): 


Grade I . 
Grade III 
Grade iV 


19 (substrate acc. to invention) 
28 (invention) 

23 (substrate acc. to invention) 



25 [0049] Tool life criterion was flank wear in combination with thermal crack propagation. The test results show that 
the cemented carbide tool according to the invention exhibited longer tool life than the same substrate coated with two 
different types of coatings according to prior art. . 

Example 5 

30 

[0050] 



Operation 


Face milling 


Work piece 


Cast part for air plane 


Material 


SS2377, 1400 MPa 


Insert type 


SEKN1504AFTN 


Cutting speed 


80 m/min 


Feed 


0.16 mm/tooth 


Depth of cut 


6 mm 


Width of cut 


max 200 mm 


Remarks 


Wet milling 



Results: 


Tool life (min): 


Grade I 
Grade III 
Grade IV 


68 (substrate acc. to invention) 
100 (invention) 

75 (substrate acc. to invention) 



[0051] Tool life criterion was surface finish of the work piece. The test results show that the cemented carbide tool 
according to the invention exhibited longer tool life than both a prior art grade and a cemented carbide tool with a 
substrate according to the invention with a prior art coating. 
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Example 6 

[0052] Comparative Grade IX.(prior art) A cemented carbide insert from a strongly leading competitor was selected 
for comparison in a turning test. The carbide had a composition of 10.5 wt-% Co, 1 .3 wt-% TaC and 0.3 wt-% NbC 
balance WC. The coating of the insert consisted of Tl(C,N)+AI 2 0 3 +TiN with a total thickness of 6.0 urn 



Operation 


Turning, with repeated short time 




engagement (15 seconds) 


Work piece 


Cylindrical Bar 


Material 


SS2343 


Insert type 


CNMG1 20408 


Cutting speed 


180 m/min 


Feed 


0.3 mm/rev 


Depth of cut 


1.5 mm 


Remarks 


Dry turning. 



Results: 


Tool life (min) 


Grade III 
Grade IV 
Grade IX . 


13.8 (invention) 

12.5 (substrate acc. to invention) 
12 (prior art) 



[0053] Too! life criterion was destruction of the cutting edge due to edge chipping and notch wear at the cutting depth. 
The test results show that the cemented carbide tool according to the invention exhibited longer tool life than the same 
substrate coated with different type of coating according to prior art and the important competitors grade. 

Example 7 

[0054] 



Operation: 


Turning, with repeated short time 




engagement (2-1 0 seconds) ' 


Work piece: 


Cylindrical Bar 


Material: 


SS2343 


Insert type: 


CNMG120408 


Cutting speed: 


200 m/min 


Feed: 


0.2 mm/rev 


Depth of cut: 


2.5 mm 


Remarks 


Wet turning. 



Results: 


Tool life (min) 


Grade III 
Grade IV 
Grade IX 


11 (invention) 
8.5 (prior art) 
1 0 (prior art) 



[0055]- Tool life criterion was flank wear in combination with edge chipping. The test results show that the cemented 
carbide tool according to the invention exhibited longer tool life than the two important competitors. 
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Example 8 
[0056] 



10 ' 



Operation: 


Turning copying 


Work piece: 


.Cast part 


Material: 


SS2352 


Inserttype: 


TNMG1 60408 


Cutting speed: 


1 80 m/min 


Feed: 


0.2 mm/rev 


Depth of cut: 


0.85-4 mm 


Remarks 


Wet turning 



Results: 


Tool life (min) 


Grade I 
'Grade III 
Grade IX 


24 (substrate acc. to invention) 
28 (invention) 
20 (prior art) 



[0057] Tool life criterion was surface finish on the work piece. The test results show that the cemented carbide tool 
according to the invention exhibited longer tool life than both a cemented carbide tool with a substrate according to 
the invention with a prior art coating and an important competitor grade. 



Claims 

1 . A cutting tool insert particularly useful for wet and dry milling of low and medium alloyed steels and stainless steels 
30 and turning of stainless steels comprising a cemented carbide body and a coating characterised in that said coating 

• includes a multi-layer coating with a thickness varying from 2 u,m, seven individual layers, to 20 u.m, 41 individual 
layers, being composed of k-AI 2 0 3 - layers with a thickness of 0.1-0.4 jim, preferably 0.2-0.3 u,m and TiN or Ti(C, 
N) layers with a thickness of 0.3 to 0.6 u,m, preferably 0.4 u.m and that said cemented carbide body consists of 
WC with a mean intercept length of 0.5-0.9 jim, preferably 0.6-0.8 ujti, 9.0-10.9, preferably 9.5-10.7 wt-% Co and 
35 0.5-2.5, preferably 1.0-2.0 wt-% TaC+NbC with a ratio between the weight concentrations between Ta and Nb 

within 7.0-12.0, preferably 7.6-11 .4 and a binder phase with an S-value of 0.81-0.92, preferably 0.82-0.90. 

2. A cutting tool insert according to the preceding claim characterised in that the thickness of the multi-layer coating 
is from 2 to 8 u.m, preferably from 2.5 to 6 ujd being composed of 3-6 carbon doped TiN layers and 4-7 k-AI 2 0 3 

40 layers. 

3. A cutting tool insert according to any of claims 1 -2 characterised in that the k-AI 2 0 3 multi-layer coating is deposited 
directly on the MTCVD layer. 

45 A. A cutting tool insert according to any of claims 1-2 characterised in that a bonding layer with a thickness of 0.5-2.0 
p.m and comprising at least one of TiN, TiC, Ti(C,0) and (Ti.AI) (C.O) is deposited between the k-AI 2 0 3 layers and 
the TiN or Ti(C,N) layers. 

5. A cutting tool insert according to any of claims 1 -4 characterised in a top TiN-layer. 

50 

6. A cutting tool insert according to any of the preceding claims characterised in that the cemented carbide has the 
composition 9.9-10.5 wt-% Co and 1 .2-1 .8 wt-% TaC+NbC. 

7. A cutting tool' insert according to any of the preceding claims characterised in an S-value of 0.85-0.89. 

55 

8. A cutting tool insert according to any of the preceding claims characterised in a ratio between the weight concen- 
trations between Ta and Nb within 1 .0-5.0, preferably 1 .5-4.5. 
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9. A cutting tool insert according to any of the preceding claims characterised in an inner 2-8 u.m, preferably 3 urn, 
layer of MTCVD Ti(C,N). 

10. Method of making a cutting tool insert comprising a cemented carbide body and a coating characterised in that 
said cemented carbide body consisting of WC with a mean intercept length of 0.5-0.9 urn, preferably 0.6-0.8 urn, 
9.0-10.9, preferably 9.5-10.7 wt-% Co and 0.5-2.5, preferably 1.0-2.0 wt-% TaC+NbC with a ratio between the 
weight concentrations between Ta and Nb within 7.0-12.0, preferably 7,6-11 .4 and a binder phase with an S-value 
of 0.81-0.92, preferably 0.82-0.90 is coated with a multi-layer coating with a thickness varying from 2 urn, seven 
individual layers, to 20 urn, 41 individual layers, being composed of K-Al 2 0 3 -Iayers with a thickness of 0.1-0.4 urn, 
preferably 0.2-0.3 u.m and TIN or Ti(C,N) layers with a thickness of 0.3 to 0.6 urn, preferably 0.4 urn. 

11. Method according to claim 10 characterised in that the thickness of the. multi-layer coating is from 2 to 8 urn, 
preferably from 2.5 to 6 u.m being composed of 3-6 carbon doped TIN layers and 4-7 k-AI 2 0 3 layers. 

12. Method according to any of claims 10 or 11 characterised in that the k-AI 2 0 3 multi-layer coating is deposited 
directly on the MTCVD layer. 

13. Method according to any of claims 10 or 11 characterised in that a bonding layer with a thickness of 0.5-2.0 urn 
and'comprisihg at least one of TiN, TiC, Ti(C,0) and (Ti,AI) (C,0) is deposited between the k-AI 2 0 3 layers and the 
TiN orTi(C,N) layers. , . 

14. Method according to any of claims 10 - 13 characterised in a top TiN-layer. 

15. Method according to any of claims 10-1 4 characterised in that the cemented carbide has the composition 9.9-1 0.5 
wt-% Co and 1 .2-1 .8 wt-% TaC+NbC. 

16. Method according to any of claims 10-15 characterised in an S-value of 0.85-0.89. 

17. Method according to any of claims' 10 - 16 characterised in a ratio between the weight concentrations between 
Ta and Nb within 1 .0-5.0, preferably 1 .5-4.5. 

18. Method according to any of claims 10-17 characterised in an . inner 2-8 um, preferably 3 urn, layer of MTCVD Ti 

(C,N). • ' 
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Fig 1 
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